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(71) I, BiARNE Sem, a Nc^wegian sub- 
ject of Niels Juelsgt. 13, Oslo 2, Norway, 
do hereby declare the inveation, for which 
I pray that a Patent may be granted to 

5 me, and the method by Yfidch it is to be 
performed, to be particularly described in 
and by the following Statement: — 

The invention relates to means for im- 
proving the transport of granular material 

10 or aiuggisbly flowing material, for example, 
oonciete^ throo^ a container. 

NcMTwegian Patent SpedfLcation No. 
119,074 describes a container for the trans- 
port of granular mat^dal or sluggishly 

IS flowing material by means of compressed 
air. The container compiiaes a funn^ 
shaped bottom part terminating in a dis- 
di^ge opening and at least one nozzle 
aoranged for introduction of compressed air 

20 on the innce peripheral surface of the con- 
tainer, the axis of said nozzle bcmg in- 
clined obliquely downward with respect to 
the axis of &e container. In cider to 
achieve effici^t transport, the nozzle is 

25 provided with a plate ^aped element, 
located with its plane at ti^t angles to the 
axis of the nozzle and provided with a 
plurality of througlwdiaxmels arranged in a 
dide and oWiquSly disposed with te^pcct 

w to said plaxie in the same direction along 
the circle. A turbulent moticm is thus 
jH-oduced in the comiHessed air which, in 
turn, results in an advantageous transport 
of tiie material 

35 It has been found, however, that this 
formation of turbulence is not always ad- 
e quate , and this applies particularly with 
"eattreme** mixtures, for example ridi or 
lean, dry concrete mixes. Such masses 

40 either flow too sluggishly or adhere to the 
walls of the container. 

The preset invendon aims to improve 
the effect prodnced by the compressed air 
nozzles, so as to improve the transport of 

45 the material and isipsove the turbulence of 
[P^ 3Spl 



the material with less adherence to the 
walls of the container. 

Aocotding to the invention, means for 
improving the transport of granular^ 
material ch* sluggishly flowing mat»ialf50 
through a container, comprises at least one^ 
nozzle adapted to introduce compressed air 
into the container, a cylindrical housing 
joined to the nc^zie for sui^lying com- 
pressed air to the nozzle, a plate-shaped 55 
element i^ovided with turbul^ce-produc- 
ing channels arranged in the housing at or 
adjacent to the inlet end of the nozzle, a 
rotor arranged in the housing between said 
element and an end wall of the housing, 60 
and an mlet for supplying compressed air 
to the housing in the region of said rotor, 
the compressed air supply inlet being in- 
clined to a radial plane of said housing. 

The means according to the invmtion 
has the advantage that, in additicm to the 
production of turbulmce in the compressed 
air, vibrations and/or pulses are produced 
both for the introduced air and for the en- 
tire housing and thus the nozzle and its ^ 
connection to the actual container. With 
concrete, therefore, this means that the con- 
crete slurry will be drawn more rapidly out 
toward the container wall and improve the 
sliding effect of the concrete. The irr^- 75 
larities in air supply and vibrations accen- 
tuate the tnrbulence and cause a reduction 
of friction on the sides of the container. 

The pulsing or vibration can be acc^ 
tuated m different embodiments of the 80 
means accordiog to the invention. Thus, 
the rotor may have the form of at least 
one rod-sh^ed element having a closure 
plate at least at one end thereof. Suitably 
the closure plate is then disposed obliquely 85 
with respect to the cylindrical surface of 
the housing. SuA a rotor cuts off the 
supply of air substantially ocanpktely each 
time it passes the ahr inlet and dius 
produces a pulsation which can be re- 90 
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gulated by the number of rod elements 
With closure plates, and by means of the 
air prwsure. One closure element is gener- 
aUy adequate. Th rotor is rotated by the 
compressed air introduced and should 
therefore have a somewhat obh'que dis- 
position with respect to the cjlindrical sur- 
face, so that the air introduced tangentially 
tlirough the inlet exerts a displacing force 
lu on the plate. The fact that a smaU opening 
remains and complete closure is not 
achieved, is insignificant 

If pulsation of the air is preferred, it is 
expedient to make the rotor from liaht 
13 material and with its centre of gravity 
located on its axis of rotation. The ad- 
vamage of a light construction with 
uniform rotation is achieved thereby. 
If a ma^ which readily adheres to the 
20 walls IS to be transported in the container, 
however, it may be desirable also to 
provide mechanical vibration. It is then ex- 
pedient to make the rotor from heavy 
material and with its centre of gravity ec- 
25 centric with respect to its azis of rotation. 
It IS then poss'"b!e to produce both 
mechanical vibration of the entire container 
and pulsation, which is achieved by means 
of the closure plate, or the closure plate 
w may be omitted so that only an eccentric 
rotor IS provided which imparts vibration 
or agitation to the apparatus and merely a 
weak pulsation of the air flow. 
The invention will now be described by 
33 way of example, with reference to the ac- 
companying drawing, in which 

Figure 1 is a side view of the lower part 
of a container for the compressed-air trans- 
granular material or material which 
40 flows sluggishly, for example concrete, 
provided with means in accordance with 
the invention. 

Figure 2 is a sectional view, on an en- 
larged scale, of part of the container of 
45 pjgure 1, and 

Figure 3A-C are sectional views, on the 
line ni-in <rf Figure 2 showing three dif- 
ferent embodiments of the rotor in the con- 
tainer part of Figure 2. 
50 Figure 1 shows the lower funnel-shaped 
part 1 of a contamer connected at its lower 
end to a discharge pipe 2. Compressed-air 
Is introduced into the container from a 
compressor, not shown, through a number 
» of noazles 3 arranged m the wall of the 
container, each nozzle being secured, for 
example by a screw connecdon, to a cyliii- 
drical housing 4. The compressed air is 
Introduced into the housing 4 from the 
60 compressor through a pipe 5 which enters 
the cylindrical housing tangentially, as 
shown m Figures 3A-3C. 

In the housing 4, a turbQloice-producing, 
plate-shaped element 6 is mounted ad- 
65 Jacent the nozzle 3. The construction of 



this element is described in detail in Nor- 
wegian Patent Specification No. 119,074 
and IS only shown schematically in Figure 
2- A shaft 7 is arranged between the plate- 
shaped element 6 and the end wall 8 f 70 

housing 4, a rotor 9 bemg secured to 
this shaft opposite the air miet pipe 5. 

As will be clear from the Figures 3A-3C, 
the air inlet pipe 5 is obliquely disposed, 
tangentially in the example shown, with re- 75 
spcct to the cylindrical casing of the hous- 
ing 4. In the embodiments shown in 
Figures 3A-3C the rotor 9 is formed as a 
rod-shaped element. A plurality of such 
rod-shaped elements may, however, be 80 
us2d, or some other shape of rotor. 

Figures SA-C illustrate three different 
constructions of the rotor 9. In Figure 3 A. 
the rotor 9 consists of a rod-shaped 
element which rotates about the shaft 7 85 
and is provided at one end with a closure 
plate 10, the rod-shaped element being 
proM'ded at its other end with a counter- 
balance 11 or the like, so that the centre 
of gravity of the rotor lies on its ax^s of 90 
rotation. The closure plate 10 is of a shape 
such that, dimensionally. it masks the aper- 
ture formed where the pipe 5 joins the 
casing 4. In order to achieve the best pos- 
sible displacement force from the com- 95 
I»essed air introduced through the pipe 5, 
smce the compressed ai'r constrtutes the 
driving force for the rotor, the plate 10 is 
somewhat obtiquely disposed with respect 
to the cylindrical surface of the housing as |00 
shown in Figure 3A. Complete closure of 
the pipe 5 is admittedly not achieved with 
this embodiment, but the closure will be suf- 
ficient to achieve the desired effect. The 
inlets for the turbulence channels in the 105 
element 6 are also indicated in Figure 3A. 

If mechanical vibration, of the entire 
unit, including the container 1, is desired 
the construction shown in Figure 3B may 
be used. In this Figure the rotor 9 is of 110 
the same construction as the rotor of 
Figure 3A, except that the counter-balance 
11 is omitted so that the centre of gravity 
of the rotor does not lie on its axis of 
rotation. An eccentric effect is thus 115 
achieved ^ich, in addition, imparts 
mechanical agitation. 

If such mechanical agitation is preferred, 
the rotor construction shown in Figure 3C 
can be used. In this Figure, the rotor 9 120 
does not have a closure plate and there is 
an uneven weight distribution of the arms 
of the rod-shaped element provided by a 
weight at 12. A powerful eccentric effect 
and reduced air pulsation is thus obtained. 125 

WHAT I CLAIM IS: — 

I- Means for improving the transport of 
granular material or sluggishly flowing 
material through a contahier7 comprising at 130 
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least one noratle adapted ta introduce conn 
pressed air into the container, a cylindrical 
housmg joined to the nozzle for smplyinff 
compressed air to the nozzle, a plat^ 

5 sh^d element, provided with turbulence- 
producing channels, arranged in the hous- 
mg at or adjacent to the inlet end of the 
nozzle, a rotor arranged in the housing be- 
tween said element and an end wafl of the 

10 housmg, and an inlet for supplying com- 
pressed air to the housing in the i^on of 
rotor, the conqnressed air supply inlet 
bemg mclmed to a radial plane of said 
housmg. 

W 2 Means accordmg to claim 1, in 
which the rotor is arranged to produce a 
pulsatmg effect in the air supply to the 
nosle. ^ 

3. Means accordhig to dam 2, in 
w which the rotor comprises at least one rod- 

^aped element havmg a closure plate for 
the mlet pipe at least at one end thereof. 

4. Means according to clahn 3, in 
^5 ^^5. is obliquely dis- 
» posed with respect to the cylindric^ sur- 

race of the housing. 

Mconfing to any of claims 1 
to 4, in which the rotor is made of 
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material and has its centre 
located on its axis of rotation. " 30 

6. Means according to any of rinitno \ 
to 4, m ^ch the rot<» is arranged to vi- 
brate the housing. 

7. Means according to daim 6, in 
TOi<^ the rotor is made of heavy material 35 
and-has Its centre of gravity located eo- 
centncally with respect to its ax» of rotar 
tion* 

8. Means for improving the transport of 
granular material or sluggishly flowmg 40 
materia], constructed and arranged su!^ 
stanti^ as herem described with reference 
to, and as fflustrated in. Figure 2 and any 

Figures 3A-3C of the accompanying 

9. A container for the transport of ^ 
granular material or duggishly flowing 
matenal DTOvided with the means daimed 

m any of the preceding dflgmt^ 

J. Y. & G. W. JOHNSON. 
Fumival House. 
14-18, High Holbom. 
London, WCIV 6DE. 
Chartered Patent Agents, 
Agents for the Appficant 



SSS^^^tJS! *&.-ss?3s>-iajs 



1 



1386710 COMPLETE SPECIFICATION 
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